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CDI Prevention
Contact 

Precautions
Implement appropriate infection control 

measures to prevent spread

Confirm CDI Use appropriate testing strategies

Cleaning Daily and terminal environmental 
cleaning with C. difficile sporicidal agent

Infrastructure Education, auditing, contact 
precautions, cleaning, and feedback

Antibiotic 
Stewardship

Implement all 7 CDC Core Elements of 
ASP and focus on 

minimizing high-risk antibiotics

https://www.cdc.gov/hai/prevent/cdi-prevention-strategies.html

https://www.cdc.gov/hai/prevent/cdi-prevention-strategies.html


Objectives

03

Identify the antibiotics 
that have the highest 
risk of causing 
Clostridioides difficile 
infection

01
Describe the crucial 
role that antibiotic 
stewardship plays in 
preventing 
Clostridioides difficile 
infections

02

Recognize opportunities 
for preventing 
Clostridioides difficile 
infection by reducing the 
use of high-risk antibiotics 
in your facility

04
Summarize the role of 
gastric acid 
suppression on 
Clostridioides difficile 
infection risk 



Objective 1
Identify the antibiotics that 
have the highest risk of causing 
Clostridioides difficile infection



Antibiotics Impact the Human Microbiome

Hou, K., Wu, ZX., Chen, XY. et al. Microbiota in health and diseases. Sig Transduct Target Ther 7, 135 (2022). 



Antibiotics and CDI

Britton et al. Gastroenterology. 2014 May;146(6):1547–53.



Antibiotic Risk Stratification 
for CDI Risk

Leffler et al. N Engl J Med. 2015;372:1539-48.

Monaghan et al. Postgrad Med J. 2009 Mar;85(1001):152-62.

Nebraska Medicine Antibiogram 



Highest Risk Antibiotics for CDI

Clindamycin1

20.43 
(8.50 – 49.09)

Fluoroquinolones1

5.5
(4.26 – 7.11)

Risk of CDI 
Odds Ratio, (95% CI) 

3rd/4th Generation 
Cephalosporins1

4.47
(1.6 – 12.5)

Risk of CDI 
Odds Ratio, (95% CI) 

Risk of CDI 
Odds Ratio, (95% CI) 

Carbapenems2

5.68
(2.12 – 15.23)

Risk of CDI 
Odds Ratio, (95% CI) 

1. Deshpande A, Pasupuleti V, Thota P, Pant C, Rolston DD, Sferra TJ, Hernandez AV, Donskey CJ. Community-associated 

Clostridium difficile infection and antibiotics: a meta-analysis. J Antimicrob Chemother. 2013 Sep;68(9):1951-61.

2. Brown KA, Khanafer N, Daneman N, Fisman DN. Meta-analysis of antibiotics and the risk of community-associated 

Clostridium difficile infection. Antimicrobial Agents and Chemotherapy 2013; 57(5): 2326-2332.





For every 100-day increase per 1000 patient days 
in high-risk antibiotic use, there was a 12% 

increase in HA-CDI (~4 additional cases)



Medicare Part D Antibiotic Prescribing, 2021
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Nebraska Hospital Usage of High-Risk CDI 
Agents – NHSN AU Module

● Cefdinir
● Cefepime
● Cefixime
● Cefpodoxime
● Ceftazidime
● Ceftriaxone
● Ciprofloxacin
● Clindamycin
● Levofloxacin
● Moxifloxacin

Antibiotics included in 
NHSN Calculation
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SAAR for Reporting Nebraska Hospitals

ICU Step Ward Onc

SAAR = Standardized Antibiotic Administration Ratio



Nebraska NHSN Antibiotic Use Data
High-Risk CDI Agents, 2022-2023

Ceftriaxone
51%

Cefepime
26%

Levofloxacin
13%

Other
10%



Objective 2
Describe the crucial role 

that antibiotic stewardship 
plays in preventing 

Clostridioides difficile 
infections



Antimicrobial Stewardship Interventions
Restrictive

Examples
• Prior authorization by ID PharmD or MD
• Removal of agent from formulary

Pros
• More direct control over use
• Potentially larger impact

Cons
• More labor-intensive
• “Antibiotic police” culture

Non-Restrictive

Examples
• Post-prescription review (prospective audit and feedback)
• Creation of or edits to existing guidelines
• Provider education

Pros
• Supportive culture
• Educates providers to improve future decision-making

Cons
• Less direct control over use
• Potentially smaller impact compared to restrictive approaches

Wenzler et al. Antibiotics (Basel). 2015 Jun; 4(2): 198–215.



Feazel et al. J Antimicrob Chemother. 2014;69:1748-54.



Feazel et al. J Antimicrob Chemother. 2014;69:1748-54.

Take home point – you can focus on specific areas of your hospital and use whichever 
type of stewardship intervention strategy your team feels would best fit your hospital. 

All antibiotic stewardship efforts showed an improvement in C. diff rates!



Click here to complete an antibiotic 
stewardship assessment in your hospital: 
Antimicrobial Stewardship Assessments - 
ASAP (nebraskamed.com)

https://asap.nebraskamed.com/antimicrobial-stewardship-assessments/
https://asap.nebraskamed.com/antimicrobial-stewardship-assessments/


Objective 3
Recognize opportunities for 

preventing Clostridioides difficile 
infection by reducing the use of 

high-risk antibiotics in your 
facility



Opportunities to Reduce
High-Risk CDI Antibiotic Use

Surgical Prophylaxis

Penicillin Allergic Patients

Image: Slidesgo.com

Community-Acquired 
Pneumonia



Penicillin Allergy Statistics

Shenoy, ES, Evaluation and Management of Penicillin Allergy. JAMA, 2019



Consequences of Inaccurate

Treatment failure
2nd line agents have inferior 

coverage

Penicillin Allergy Labels

Adverse Drug Events
Clostridioides difficile infection

Increased drug-drug interactions
Medication side effects

Antibiotic Resistance
Increased development of Methicillin-Resistant 

Staphylococcus aureus and Vancomycin-
Resistant Enterococcus

Surgical Site Infections
More common when alternative antibiotics 

are chosen

Samarakoon U et al. Ann Allergy Asthma Immunol. 2022 Dec 20;S1081- 1206(22)02006-3

Increased all-cause 
mortality



https://www.cdc.gov/antibiotic-use/clinicians/Penicillin-Allergy.html

CDC Urges ALL Healthcare Professionals 
to Evaluate Penicillin Allergies

http://www.cdc.gov/antibiotic-use/clinicians/Penicillin-Allergy.html


CDC Urges ALL Healthcare Professionals 
to Evaluate Penicillin Allergies

HEALTHCARE PROFESSIONALS: BE ANTIBIOTICS AWARE. C. 
DIFF INFECTION – IS YOUR PATIENT AT RISK? (cdc.gov)

https://www.cdc.gov/cdiff/pdf/FS-Cdiff-HealthcareProfessionals-508.pdf
https://www.cdc.gov/cdiff/pdf/FS-Cdiff-HealthcareProfessionals-508.pdf


PEN-FAST Tool 
to Identify Low-Risk Penicillin Allergies

Negative Predictive Value of Score <3: 96.3%
Trubiano JA, Vogrin S, Chua KYL et al. Development and Validation of a Penicillin Allergy Clinical Decision Rule. 

JAMA Internal Med. JAMA Intern Med 2020;180[5]:745-752



Penicillin Allergy 
Decision Rule 
(PEN-FAST) 
(mdcalc.com)

https://www.mdcalc.com/calc/10422/penicillin-allergy-decision-rule-pen-fast
https://www.mdcalc.com/calc/10422/penicillin-allergy-decision-rule-pen-fast
https://www.mdcalc.com/calc/10422/penicillin-allergy-decision-rule-pen-fast
https://www.mdcalc.com/calc/10422/penicillin-allergy-decision-rule-pen-fast


✓ Low risk patients (PEN-FAST <3) can be administered 
oral penicillin challenge safely

✓ Removes need for specialized allergist assessment



Surgical Prophylaxis
• Cefazolin is commonly avoided in patients with penicillin allergy labels (PALs) 

since historical references quote cross-reactivity rates of 5%–10% between 
penicillin allergies and reactions to first-generation cephalosporins 

• Alternative antibiotics such as clindamycin or vancomycin are commonly used 
for surgical prophylaxis in patients with PALs

• Cefazolin does not share a side chain with any other β-lactam antibiotic and the 
likelihood of cefazolin allergy in a patient with reported penicillin allergy is 
extremely rare

Cooper, J. et al. Safety of cefazolin for perioperative prophylaxis in patients 
with penicillin allergy labels. Annuls of Allergy, Asthma, & Immunology. 2022. 



betalactam_crossreactivity.pdf (unmc.edu)

https://www.unmc.edu/intmed/_documents/id/asp/betalactam_crossreactivity.pdf


Surgical Prophylaxis
• Meta-analysis of 77 studies
• 44/6147 (0.7%) of patients had a dual allergy with both penicillin and cefazolin

• The low frequency of penicillin-cefazolin dual allergy suggests that most 
patients should receive cefazolin regardless of penicillin allergy history.

Zagursky RJ, Pichichero ME. Cross-reactivity in β-Lactam Allergy. The Journal of Allergy and Clinical Immunology: In Practice. 2018;6(1):72–81.e1. 

• Norvell et al described use of cefazolin or clindamycin and/or vancomycin as 
surgical prophylaxis in patients with reported penicillin allergies. 
• There were fewer SSIs (0.9% vs 3.8%; P < .001), including prosthetic joints 

infections (0.1% vs 1.9%), among cefazolin-treated patients. 
• More interoperative hypersensitivity reactions occurred in patients receiving 

clindamycin and/or vancomycin compared to cefazolin (1.3% vs 0.2%)
Norvell MR, Porter M, Ricco MH, Koonce RC, Hogan CA, Basler E, Wong M, Jeffres MN. Cefazolin vs Second-line Antibiotics for Surgical Site Infection Prevention After Total 

Joint Arthroplasty Among Patients With a Beta-lactam Allergy. Open Forum Infect Dis. 2023 Apr



Perioperative cefazolin prescribing rates following suppression of alerts for non-IgE-mediated penicillin 
allergies | Antimicrobial Stewardship & Healthcare Epidemiology | Cambridge Core

https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/perioperative-cefazolin-prescribing-rates-following-suppression-of-alerts-for-nonigemediated-penicillin-allergies/0ED78AABC3BF0BD177846AB4779402A8
https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/perioperative-cefazolin-prescribing-rates-following-suppression-of-alerts-for-nonigemediated-penicillin-allergies/0ED78AABC3BF0BD177846AB4779402A8


Perioperative Cefazolin Prescribing Rates following Suppression 
of EHR Alerts for non-IgE mediated Penicillin Allergies – 

A Nebraska Medicine Study, 2023 

Perioperative cefazolin prescribing rates following suppression of alerts for non-IgE-mediated penicillin 
allergies | Antimicrobial Stewardship & Healthcare Epidemiology | Cambridge Core

https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/perioperative-cefazolin-prescribing-rates-following-suppression-of-alerts-for-nonigemediated-penicillin-allergies/0ED78AABC3BF0BD177846AB4779402A8
https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/perioperative-cefazolin-prescribing-rates-following-suppression-of-alerts-for-nonigemediated-penicillin-allergies/0ED78AABC3BF0BD177846AB4779402A8


Perioperative Cefazolin Prescribing Rates following Suppression 
of EHR Alerts for non-IgE mediated Penicillin Allergies – 

A Nebraska Medicine Study, 2023 



High-Risk CDI Agents in 
Community-Acquired Pneumonia



Nebraska NHSN Antibiotic Use Data
High-Risk CDI Agents, 2022-2023

Ceftriaxone
51%

Cefepime
26%

Levofloxacin
13%

Other
10%



Nebraska NHSN Antibiotic Use Data
Broad-Spectrum Community-Acquired Conditions, 

2022-2023

Ceftriaxone
67%

Levofloxacin
18%

Ertapenem
9%

Other
6%



Community-Acquired Pneumonia

Management of Community Acquired Pneumonia (unmc.edu)

https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-cap-infographic.pdf


Pharmacy-Driven IV to PO Protocol
• Patient is improving clinically 
• Tolerating food or enteral feeding, oral medications 
• Able to adequately absorb oral medications via the oral, gastric tube, or 

nasogastric tube route 
• Not displaying signs of shock, not on vasopressor blood pressure support
• Afebrile for at least 24 hours (temperature ≤100.9°F or ≤38.3°C) 
• Patient has completed at least 24 hours of intravenous antimicrobial therapy
• Signs and symptoms of infection improvement according to assessment:

• Improving WBC (decrease of > 2 K/uL + WBC between 4 – 20 K/uL) 
and/or improving differential counts 

• Improving signs and symptoms 
• Hemodynamically stable: patient is not septic 

SHC-IV-to-PO-Interchange-Protocol.pdf (stanford.edu)

Ceftriaxone PO Amoxicillin/clavulanate

https://med.stanford.edu/content/dam/sm/bugsanddrugs/documents/clinicalpathways/SHC-IV-to-PO-Interchange-Protocol.pdf


Objective 4
Summarize the role of 
gastric acid suppression 
on Clostridioides difficile 
infection risk 



Gastric Acid Suppression
• Gastric acid can act as a chemical barrier to prevent proliferation 

of C. difficile spores

• ↓ gastric acid = possible ↑ in CDI risk

• Likely related to the degree of acid suppression

• Proton pump inhibitors (PPIs) > H2 receptor antagonists

https://asap.nebraskamed.com/guidance-for-the-use-of-proton-pump-inhibitors/

https://asap.nebraskamed.com/guidance-for-the-use-of-proton-pump-inhibitors/




Proton Pump Inhibitor Guidance

https://asap.nebraskamed.com/guidance-for-the-use-of-proton-pump-inhibitors/

• Ensure PPI has an appropriate indication

• If started for prophylaxis, ensure 
discontinuation at discharge

• Limit dose and duration

• Use H2 receptor antagonist if able

https://asap.nebraskamed.com/guidance-for-the-use-of-proton-pump-inhibitors/


Summary

Proton pump 

inhibitors 

decrease gastric 

acid production, 

thereby also 

increasing risk of 

CDI.

02

Stewardship 

interventions 

centered around 

these agents can 

have large impacts 

on CDI rates –

action is key

03

The highest-risk 
antibiotics for C. diff 

infection include:
❑ Clindamycin

❑ Fluoroquinolones

❑ Carbapenems

❑ 3rd/4th generation 

cephalosporins

01



Questions?
Jenna Preusker, PharmD, BCPS, BCIDP

Nebraska ASAP Pharmacy Coordinator

jepreusker@nebraskamed.com
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